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Abstract of JP 2004244427 (A) 

PROBLEM TO BE SOLVED: To provide a novel production process for a reinforced polybutadiene 
rubber which is produced by polymerizing 1,3-butadiene, has a low gel content, and is composed of a 
cis-1,4-polymer and a syndiotactic 1,2-polymer. ; SOLUTION: This production process comprises the 
cis-1 ,4-polymerization of 1,3-butadiene to produce a cis-1 ,4-polymer and the syndiotactic 1,2- 
polymerization of the resultant polymerization system to produce a syndiotactic 1,2-polymer. The 
catalyst used in the cis-1 ,4-polymerization is obtained from (a) a cobalt compound, (b) an 
organometallic compound of a group 13 element of the periodic table, and (c) water. The catalyst used 
in the syndiotactic 1,2-polymerization is a catalyst system containing a sulfur compound. The 
molecular weight of the cis-1 ,4-polymer is controlled with a compound selected from among (1 ) a 
noncyclic olefin, (2) a cyclic conjugated diene, and (3) a compound having a cumulative double bond. ; 
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(1) 4j£#-0fiift 

( 2 ) v - 1 , 2 J&frCQgUS 

ifcV^ SfeJSlfl5K:*W*-»5?*- 1, 2|«»0«jftiWS»C«^*ffofc. a-&j^***2fC^Lit 0 
[0 0 6 0] 
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(10) 

(1) 1/7. - 1, 4j=£#<D§gjg 

mm 3 1 mm\zm&&f7 ? fc. 

(2) 1, 2titft<D$m 

[0 0 6 1] 
8 

(1) - 1, 4/&#©Sg£ 

(2) » - 1. 2m#©Mii 
tO 0 6 2] 

(1) v-Z - 1, AlfcftCDm.ik 

mmm 1 1 mm \z s-ff ^ fc . 

(2) ->>i?^-- 1, 2j5£;fr©§Sj£ 

MJX-^T^Sx^A (TEA) <D~>>7U'\*-V->m& (lmol/L) 3. 6ml*SilqU 1 
^yI>110ml^ittLm 51 £ «t i?f)PS3/Wh (Co (Oct) 2 ) <Dh)H>IW(0 
ol/D 0. 7ml*«fllU $51:6 0tT2 OfrM&Zittz. %ikffi±M&^$SX-t> S — )V/"\Zf$ 
1) ^5mL€-^Jnb, «-&SfltihL&. 2T- S ^ l/-:7*rtg|$£;&EEbfc^ ll^^x^ y -;HC$A 
y^^X>2:|5IJRLfc. IgiKbfetf 'J 79 i?X>£ 5 0 tT 6 (ISSSSILfc. *£-*§5l£gE2 



, 3-^ 
. 0 5m 
> (1/ 
U #>J 



[0 0 6 3] 

Hj&60»J 1 0 

(1) ->7. - 1, 4j&#<Dgg)fi 

mmm2 tmmzm^n^it, 

(2) ->>v^-- 1, 2l&ft<Dm& 
[0 0 6 4] 

mmmi 1 

(1) - 1, 4f£#<D§yfi 

(2) 2j&£K>§Jj£ 

[0 0 6 5] 
1 2 

(1) - 1, 4^(DS3ig 

(2) -»^*- 1, 2mft<Dm.m 

[0 0 6 6] 
1 3 

(1) - 1 , 4J5£#CD$gig 
-^•^I>2 4 0ml *Xftd*6 7 



2-7r>3 7 OmlStfl, 3 
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(11) 

mg/L£&*±3fc***inl/jfc»» SSte, riftM£2 5mg/L, 1, 5 --st>u3->7$>i?z.y% l Om 
mo 1 /L\Zt£.Z>£?\zmtiaL, mft7 0 Oftm&WLtz. yl^JJ^r^A? D^-f K ( 

D E AC) ®y?nAW>i§l(lmol/L> 1. 6 m K N U X^'PT^S — <i?A (TEA) COv^n^-y- 
(lmo 1/L) 0. 8m 1 £?3s;taLT$ 5#^jf ^(OfigJ 5 SttLfcf, #*3\>MR:i 

n;ph (Co (Oct) 2) O^D^>^(5mmol/L) 1. 8m 1 £§s;onLTa-&£Bl^U 70t 

(2) -»>>:*- 1. 2/*#©3«g 

h'JX^;i/7;P5x^7A (TEA) OS/irn^U->»* (lmol/L) 3. 0ml5r^Jnb, ?I€^^tK 
3 1mg, 1, 3-^->*l>14 0ml, *i??-MtL3)WY (Co (Oct) 2> ©h^x>**(0. 0 5m 
ol/L) 0. 7m 1 SrgsinU $<=>K6 5CT1 5 %.ft.ffi±M^tSX.$> J — )V/^^> ( 1 / 

1) ^SmL^ttl/, *££f?jJbL/£. ^-hd7l/-^rt^$ft£ELfc^ fi-S^X* / -^tfiAb, #U 
:/*5?X>£|gJKL-fc. #1^1?, EUKLfcstfU ?2 5 0C-e6 P#|IMt£l6*L-fc. *£tS*&*4fca?bfc 

o 

[0 0 6 7] 
1 4 

( 1 ) - 1 , 4 j£3-0Kjfi 

(*Mg*l. 5L(D3-—hZ>U--7<Dfo&$:%imW&ls. is? n^vHJ-> 9 0m 1 , 2 -^f>3 7 0m 1 Rtfl , 3 
-^^I>2 4 0ml /J^aiigSSttM, *JiA^6 7mg/L t£3 J;-5K7K£^flnL/i:^ £e>K, x« 
\\LW<M%:2 5mg/L, 1, 5 -S^ D :t ^ >>X > £ 5 mmo 1 /Lfc&3«fc p iCgsJPU mft 7 0 0 igT 3 0 
#F.38&#b£. i£$E©iS^£2 5C£L;it*£, X3^>£0. 7 5Kg/cra2EAU 5;JH», -^X^JUF^SX 
^Ai'n^K (D E AC) <Disi7W\3r-V->mm (lmol/L) 1. 6mK K'JIf^T^Sr^A (TEA 
) (DispU^D-ymm (lmol/L) 0. 8m 1 SiRlnUT*6lC5^IBJ8l#fUfc. ^©^S<£5 8ttL)t 
t^fM^n^h (Co (Oc t) 2) ©^n^-y-^iSifc (5mmol/L) 1. 8ml^^tnbT«-& 
7 0CT1 5#*£<Hto*u 

(2) 1, 2!$ft<D9m 

[0 0 6 8] 

KllKM 1 5 

(1) ->7> - 1, 4fi£#©Mig 

1, 5-^D^^X>£^JO*m X^k>£l. 5Kg/cm2jEALfcS^«H^Jl 3 £H*fc*£* 

(2) ->>^- 1, 2j&#<Dg!jfi 

*viT, ^sfi^ji 3 K&tt-s 1, 2^cDmmtmmizm^^n-Dfzo 4 fcsbfc. 

[0 0 6 9] 

sfeSSfcl 1 6 

1, 2j*»0«jftfc*^T, ti'fMn;'!;^ (Co (Oct) 2 ) © h^x>*ift (0. 0 5mo 1 
/L) lmUriiJH]$-&^:i^n«, 3fctt« 1 4 £nM*fc*&efT^fc. *^tt*£*4fc;RL;fc 0 

[0 0 7 0] 

HftM 1 7 

x^fc^fUjft^S- 3 Omg/LKUgJn^-tf, ->>v;j-- 1, 2jft»0»jftfc*^.5M^«flE*6 0"CfcT«ffc£WMi 
, *Km 4iH«fcm£«fT:j:fc. a#»***4tC*bfc. 
[0 0 7 1] 
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(12) 

mmm 1 8 

(1) ~>X - 1. 4£#®Kjfi 

F*3#*l. 5L©*— h^l"- :/©rt«S£*BftU ->i7D'\^-y->2 10ml, 2 -^x>2 6 5m 1 Xtfl , 
3 - ^J>i>2 3 0 m 1 <>6a4»i*tta», *«£#5 2mg/L£fc*J:-3fc*SSSi|]l,jfc«, SSfc, - 
Mi*2 5mg/L, 2, 5-/;i/#;^> ? X> (NBD) £0. 6mmo 1 /LCa5i3tjS»U 
0 0EHET3 Oftmtitnistz. 2 5X2 £bfc»» X^l/>£0. 7 5Kg/cm2ffiAU 5#«. V s 

IffTMr^Ai/D^-fF (DE AC) (Dzsi7W\**)->m& (lmol/L) 2. 3m 1 SSxflnLTS 5 
#l««#bfc. »ffi®Sft«5 8tiLfef, ti'Wl'inn^h (Co (Oc t) 2 ) 0^n^*-9->Jg||[ (1 
mmol/L) 6. 3m 1 ^gsinbTS-n £BI$&U 7 0*CT2 0#M-&£fr ofc. 

(2) 1, 2j££-OWft 

1- UxfJl/7;l/5rC?A (TEA) <Di"i7 CfVt$-MMl ( 1 mo 1 /L) 3. 6ml*«UinU 1. 3 -:/ 
^i?I>l 1 Oml^jDbm 9l*t**:fr2^;WBt:3/ , f./l'h (Co (Oct) 2 ) OF/H>1S(0. 0 5m 

oi/D o. 7m l s^Jrau $e>i:6 0'CT2 0M^^tit. ^&itM3tM^tSX.f ^ — )V/^9> (1/ 

^5^X>*|5IJRbfc. &t^T, 0JRb/c^U^v J x>S-5 0 < CT6Btr5*^jSbfc<, M^SSr* 6 {C^bfc 

o 

[0 0 7 2] 
£ tttt 1 9 

(1) - 1, 4J*£-®8ifi 

5 LCt'- hi? l/-7©ftw5giiftb. DA+iJ-> i 9 Cm 1, 2 -y^>2 4 0m i , 
3 -^-^X>3 2 0m 1 j^6S:S**Stta*, 7Klt^3 8rag/L <h&-5 <t 5 frTK^SDbfc^, — 
MMfS2 5mg/L, 1, 2-^ny\°v?X> (7b-» 5: 3mm o 1 /L lc:&-2>«£; p IdjfebnU S^7 0 0@g 
t3 O^WLfc. it?£©i&g£2 5ttlfet, X^l/>£1. 0Kg/cm2EAU 5#^, ^X^Jl/T^ 
S-iJA^a^ K (DE AC) (D~/t7Us\*y->m%L (lmo 1/L) 2. 4m 1 SriSbPbTS 5#HS3jf&J$L 
it. ti'fJUn/^h (Co (Oc t) 2) ©^^P^-t)-^^ (lmmo 1/L) 5. 3 m 1 %mtiDl>T&& 
Zfflihh, 6 0^3 O^a-^^fTcTt. 

(2) v->^^-- 1, 2j=£#©SSi& 

h'Jlf^S^^A (TEA) ®->/7n^-y->^ (lmol/L) 3. 8ml^JPb, §I^^^tK 
34rag, 1, 3 -:^i*X>5 0m 1 , t^fJPSnA^h (Co (Oct) 2 ) Oh)H>*ft (0. 0 5mo 
1/L) 0. 7 5m 1 SrgsipU $£>£6 OtTl 5#*-£-£it£: 0 ^\\MkM*^t$^$ J —)\,/ss-f$y (1/ 
1) }gfS5mL5r^Jnb. »£-£fPlfcb*:„ h ^ l/-^F««)g|5^ffibfc^ i^^X^y-jHlgAb, 
:/*5>X>*|HIJRL-fc. @JRbfe^'J^vX>^5 0"CT6B#KX^jSbfeo £-&ifg*£* 6 tC^b/t 

[0 0 7 3] 

*Mfi»l 2 0 

X?U>£0. 8Kg/cra2fiEALfcffiH **S0!l 1 9 tHttKM^Sfroifc. 6 fcSbfc. 

[0 0 7 4] 
USS^il 2 1 

1, 2-7 f 'D/\°i/X> (71/» ©ftfrOtr. 1, 2-^>?X> (BD) &4mmo 1/Li^±5l:ttbfe 

[0 0 7 5] 
£JS#I 2 2 
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(13) 

[0 0 7 6] 





1. 41 




1. 2MB" 










1 . 5 — COD 










Kg/ cm 2 


mM 

■ I 1 1 w 1 


ml 






1 


o 


12 8 


0 


o 


1 22 


2 


0 5 


9 2 


o 


o 




3 


1 25 


3 7 


n 


n 


1 9f) 


4 


1 75 


n 






1 99 


5 


n 


1 CO 


n 


9n 


1 99 


B 


0 5 




n 

u 


on 


1 94 


7 


1 25 


3 7 


0 


20 


123 


8 


1.75 


0 


0 


20 


126 


9 


0 


12.8 


110 


0 


122 


10 


0.5 


9.2 


110 


0 


119 


11 


1.25 


3.7 


110 


0 


121 


12 


1.75 


0 


110 


0 


122 



1.4M6'*fr: i Ey7— J§;&700mU Bd/CHx/C4=30/35/35, CS2 24mg/U 
[DEAC] =3.3mmol/U [H20] =2.9mmol/U ^^;U^=3/^Uh 0.009mmol/ 
U I^SH 70°C. M^-^FbI 20^ 

1.2fi£*tt:TEA5mmol/U *i? 1 ?)l>Ma/*)\,h 0.05mmol/U M^Sfll 
60°C. 20# 



[0 0 7 7] 
[*2] 



(14) 





tK'J "7— $3tffe 


H. I. 
% 




1 _. ^ 
°C 


mfflmm 


ML 


1 


2.3 


1.40 


198.9 


i.i 


36 


2 


2.6 


1.40 


199.0 


1.4 


38 


3 


2.7 


1.38 


198.9 


1.7 


39 


4 


2.7 


1.37 


198.8 


1.8 


37 


5 


5.9 


1.51 


198.7 


4.1 


42 


6 


5.7 


1.49 


198.5 


4.0 


39 


7 


6.1 


1.47 


198.3 


4.4 


43 


8 


6.0 


1.44 


198.4 


4.3 


41 


9 


4.3 


1.48 


199.1 


3.5 


38 


10 


4.6 


1.45 


198.8 


3.7 


36 


11 


4.8 


1.44 


199.7 


4.0 


37 


12 


4.7 


1.43 


199.0 


3.9 


35 



[0 0 7 8] 
[*3] 





1, 4M 




1 , 2m-am* 








1, 5-COD 


CS2 


Co(Oct)2 








Kg/cm2 


mM 


mg/L 


mmol 


°c 


g/L 


13 


0 


10 


25 


0.035 


65 


148 


14 


0.75 


5 


25 


0.035 


65 


147 


15 


1.5 


0 


25 


0.035 


65 


147 


16 


0.75 


5 


25 


0.053 


65 


154 


17 


0.75 


5 


30 


0.053 


60 


133 



l^fi^-^^r^Ey^— MfelOOmL Bd/CHx/C4=33/16/51. DEAC 2.3mmol/UT 
EA 1.1mmol/U 7K 3.7mmol/U ^^Ulga/^UH 0.013mmol/U Wn^fS. 7 
0°C. m^FtU 15# 

1,2M^^:TEA 4.2mmol/L iiflP7K 31 mg, ji*P^vX> 140mU M^Bt 



[0 0 7 9] 
[H4] 
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(15) 



mmm 




H. I. 
% 


7]spX 

c 


°c 


j/g 


ML 


% 


13 


10.3 


1.66 


200.0 


8.1 


50 


0.008 


14 


10.5 


1.62 


199.8 


8.3 


48 


0.008 


15 


10.6 


1.59 


199.7 


8.5 


47 


0.008 


16 


14.2 


1.51 


200.7 


11.3 


59 


0.010 


17 


16.7 


1.72 


201 .2 


13.8 


73 


0.005 



[0 0 8 0] 





1. 4«^# 


1 , 2M^fe# 




Kg/ cm 2 




4in .=. 

mM 


CS2 
rng/L 


Co(Oct)2 
mmol 


°C 


g/L 


18 


0.75 


2, 5-NBD 


0.6 


25 


0.035 


60 


105 


1 .4M£-^tt : J§;*&700mL Bd/CHx/C4=30/35/35. [DEAC] =3.3mmol/U 
[H20] =2.9mmol/U ^^JU^ri/^UI- 0.009mmol/U I^jgg 70°C. M^H^PbI 20 
ft 1 .29"£t4(£ 
ft:TEA 5mmol/U i&JlP1.3-:?£vSx> 110mk M^^B. 60°C. mStefffl 20ft 


19 


1 




3 


25 


0.038 


60 


133 


20 


0.8 




3 


25 


0.038 


60 


140 


21 


1 


T, 2-BD 


4 


25 


0.038 


60 


135 


22 


0.8 


1 . 2-BD 


4 


25 


0.038 


60 


141 



1,4l^ft:^7- jS?S750mU Bd/CHx/C4=40/30/30. DEAC 3.2mmol/U 7k 
2.1 mmol/ U ^-^;H^3/^Uh 0.007mmol/U M^SJ^ 60°C. ^^^1 30# 
1.2SMft:TEA 5mmol/L, iEJ)R7k 34mg. i&JjP 1 ,3-^S?X> 50mU M^B^^ 15 



[0 0 8 1] 
[*5] 
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(16) 







H. I. 
% 


C 


°c 




i 

ML 


% 


18 


5.4 


1.47 


199.0 


4.1 


40 


0.006 


19 


10.8 


1.63 


200.2 


9.1 


58 


0.011 


20 


9.3 


1.58 


199.5 


7.7 


63 


0.010 


21 


10.1 


1.61 


199.8 


8.4 


55 


0.009 


22 


8.9 


1.56 


199.3 


7.3 


61 


0.011 



[0 0 8 2] 



(17) 



F^-A(##) 4J100 AA02Q AR16Q AS02P ASI18 CA04 CA15 CA16 DA09 DA22 DA24 

DA40 FA09 FA19 FA30 FA39 JA29 
4J128 AA01 ABOO AC47 BAOOA BAOIB BBOOA BBOIB BC15B BC16B BC17B 
BC19B BC27B CA32C CA48C CB81C EA02 EB13 ECOl EDOl ED06 
ED09 EFOl EF02 FA02 FA09 GA04 GA12 GA19 GA22 



